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(54) DEVICE AND SYSTEM FOR WAVE SHAPING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and 
system for wave shaping and to provide a device having 
large freedom for wavelength conversion. 
SOLUTION: The device includes at least two nonlinear 
loop mirrors (NOLM1, 2). Each of NOLM1, 2 includes a 
first optical coupler 6 having first and second optical 
paths 2, 4 which are directionally coupled, a loop optical 
path 8 consisting of a nonlinear optical medium which 
connects the first and second optical paths, and a 
second optical coupler 12 having a third optical path 10 
which is directionally coupled to the loop optical path. 
The second optical path 4 of NOLM1 is optically 
connected to the third optical path 10 of NOLM2. 
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(spfigi o^6^ 2 3 stum) c*v*t, -mnm^m 

i'7h77^A (HNL-DSF^fe3>;^h§ 
NOLM£fSigbfc. *^BJttiCC©NO LM^^g 

mzmftmrnzmmi,, zn* m^xx 2 rsf©^©-** 20 

r = (nii2/oA.fi 

[0 0 3 6] ^JfeODD SFlSMBffftttr = 2. 6W 

(CJiiStkm~ 1 0 kmJ^±©g^As^ST*fei.o 
R© D S F T-+M»$5* It 5 C fctft- g S J: 

[0 0 3 7] — «fc x 3fc7r^t©3&#*J&3&*&l(5 
»«&«>JcBu (1) Stfev^NB^JBifrJlsn.*;*: 
S < U a&5V^(±^nTBf@«A.«t*r^R•^-5^- 
K7-f-;i/KS (MFD) £/h3< UT^SSflESSKr 

[0 0 3 8] ^«0gJB«f4Sna4*&<-J-4fc4&fc{± % 

2 5~3 0mol%b'-7ncJ:t^t, i&H&m 
#»n 2 £: IT5X1 0 - 2 °m 2 / WWlO^ifttttff 40 
£ftTV^ (if©i/U*77-fAt(i$S)3. 2x10 
- 2 °m 2 /W) 0 

[0 0 3 9] MFD£/hS<-f S£i:B\ 3 7S 

«fct>qrtgT-fe5. -©i^^eD sF©issttt^m«{t7 

r^V* (DCF) <DWs£>tmnx-ibZ>o m*.t£* 
Ge 0 2 £ 2 5~3 Omo 1 % 7*U _§.o s ifcg#r 
*iA4 2. 5~3. 0 3 Ci: lei -3t\ 4 

AmJ;»3&/h£&MFD#*§t>tlTV , >3<, ^-UT. nm. 
JKJS#r*n a S*&<-rs^i:i:MFDS/jNgF<-rSi 50 



(6) #H2 0 0 ls-i l 7 1 2 5 
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[0033] ftmmi'XT&tzjsifzXife^timKLmm 
sa&n^ (spm) „ ffisffifflaEBi (xpm) m 

E3*«ffi# (FWM) 2 
**«BJfc*a£»4:bTB:x InGaAsMLiNb 
0 3 ^#fc3, 3*#8M^Ii:bTl±, 

t>7- (soa) Rv$mtf.mictbzfrif;jtm\s—- 

(DFB-LD) *©*NMM*K*3^H:3fe7 
[0 0 3 4] ttlWJtt, 7"f ^f*)©^*— % 

a*^? h77-f^ (DSF) #Sf;U^o 
[0 0 3 5] *7 7'f^0 3*#«g»Rr 

fct, 

(1) 

Wtr^n)t7 7^^ (HNL-DSF) 

[0 0 4 0] ftKIS^Sitbt, ±i£© 
4*ttKfl»r**tSHNL-DSF*i, fflV^SttJI 

— *&WT©«fc5fc8fcrf 5Ci:£J;»)?SSt5£ i; 
^T-gSo a^©DCF{C43V>Tfi, — jftfclMF D £— 

<&3o ^ot, ^S&^f&fc^TMFDSfcSig 
fc^LfctfcSgT?, 3 7lS7^i< LTV->< t#ffc£0 

[0 0 4 1] ^$L©3l£77"f /t4»T©3te*— «r*CJ: 

W" 1 km' 1 © 7 7 'f ^liiSffl DSF C Jt^T 2 . 6/ 
15 = 1/5. 7SK©*S"Crac^teft**3SL«qrS6 
T-fe5. ±£fi©J3fc:iifit©DSFT-l£l Okmlt© 
M^'STfeStfs £ ©idle 7 
ft^HNL-DSFiCfeotftv l~2kmgj*©^ 
ST?H«©»iR*s#e.Ji5ii:lc«:S. Stffl±tt N 77 
-f ^#$S< & 3 ©t% ima&3££|§ 

5fe»CSC77'f /f£$K-r-5di:Ast§;g, 0 ccoi 

5 C$iV^ 7-f /'^t^V'^Tfi. *#Hfc&S©ffflffl£#i 
<&*K J:-5^«)-t:i£^©^jiASpl 
fgiC&So SC, SkmiZ)7 7-f AfiTfefttf, 
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[0 0 4 2])t77^^W^*-M i SCXP 
MSfSllC5S4StT, 7fti^* i £>^&7fe{f^©^& 

ffiS^tSMWS. 03£ t £!?c:ti£l&BJf-r£>o 
[0 0 4 3] H3B:NOLMK:*W-Sffiffl»-&(OBiflBia 
T-fcSo ^ES2 tCfly&SftSSfcftAp r o b 

e©7n-/3tS^8 1 0 Cii|&$fi,5SftA s i g 10 

8 & netful ^ cemrsss 1 ro-^w ^sBtttm 

!3 Cfi«t5B2 7n-7;^^ ttc^hS. * 

^m^fcL-r©^^;i/x{i, ^77i2eot 

So 

[0 0 4 4] ;i/-7"«E&8 t^JtSfifcfflS^jfeffttx ^ 
gg 1 7X3— 77t;i/;*©;5M 5 >y©>— gtf£C«fc 9 20 

[0 0 4 5] OT/WSffB 1 7D-r;W^O«fi 

i rn-^/vi/^opasttR* ^it lt;i/— 7- 

[0 0 4 6] ^ >^r*ifc*'JMRC»it*fcM>©« 
^V^OSSg^-^BS ©*4MR«*fc*t bTH 

[0 0 4 7] £©«fc?^ #^©fe£#J)®k:J;£>£^ 40 
^— 73teB©*;5HR8Eft£A.ofc-rS fct^x Is i g 
+ Aprobe = 2Aofct5Ci:t < k^t, tt*IK-& 

[0 0 4 8] b*»U C©«fc5&?fcftgaS£2:oT*K 

ft* 5 77^ /N"*^7J |q| fcfctt bt V> 5 N 

jE*flttStt^1RK:j:»)»||R$ttSCiiifc*5. «**IrI 
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«#fc&JI fc H bT^fKP^ffiSCffiSt- acfctit)* 
fg±MB*© (^©Sftft^te^ifi^-cfesigffl-r- 

#{&lJ|5B;*:h,3o 
[0 0 4 9] fc^mtZMM-tZ tz tiXDW, 1 ©7Ji£fc^ 
8 ®.-f Xtt±Si: LTHNL-DSFfef 
VA5Ci:T-fe5o HN L — D S F £ffit , »;fcii§-o-k:{£ v 1 
~2 kmSK©fi^T-+^^* s °Ifg{C^?.©T-x # 

mcosfflwtt** J: < * t)v i£*»*M£4»-*-j-v^. ^© 

©/M2Mt^t!lU *^«*#ftlTV<*;5KIHIRI±S* 
:fr£&;LfcJiIShfc£»?Jilt#T-) ctt:i5, ±^zts 

[0050] as^ttx, +^i£^aaMfi**f»*©t: 

lOOmWT) ©77^ ;t&^»£4gUB5gbT43^ fiff 
[0 0 5 1] c©J:-3fcUT£!fefc«fctt;fc-rs»&fc: 

tts &9ftK©*vv**i« («*«#M*^5fe*«w©pi 

SB) fta£t:*^«Sca[*©«6o*Ofl>«:VAfiB^*J|E©S 

[0 0 5 2] /^*4MWf SKIPS bT#EH* if 

©aS®<-rniS+^S* i ©B$i:bTtt, ^Jx.ti, 

©77-f;re3 0mW@JK©7}?>7 , ^'7— &m^tc3 
^fe^»e«*fc*V^TH:, ^W^*t± 12.8 kmmjs 
Hfc5*»e>, ^©1/lOSiKs IP*. 1 kmgtisi-3 
©i^i:^?). WJhUtii, Wftrtfl 5W 
- 1 km- 1 ©7 7-fn-C-3 OmWlSC-Kvr^/W-S: 
BvSfc3&#MS0^*lc43^Tau im^S(i2. 2 k 
mfiJSt^S^fev f©l/101S, fin*,2 0 0m*s 
l^>©iSi:^S-5. v^•r^^K:bT4)^ ^«JKfifctt^ 
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[0 0 5 3] COi^!Et77-f^CJ;5FWM(Z)f^ 

1 0 - 1 7 6 3 1 6^*#JBS*i&V>. 
[0 0 5 4] i*k FWM©«4ttt, 

SEife3te©^9— * s 7T'T>' < tF*l©sl*7''J^-T>mSL (S 
BS) ©blV^M^^t, FWM©2§£3&^#{£T 10 
•TS. SB S©«S*££PjE-r&fc©£fct, sK>73feXtt 

{i^-^e £ o v * t jri&&%h:k&{&*b * a «t 

v^. *cw&<D%mmmmtL 1 o o kEzist-+^$ 
$ s m^om^mm.ifi g b / s w±© wae *t * 3 

**K:ttKIIC i 5 tasting zm^o 
[0 0 5 5] lai fcmZtitzNOLMifiM'ET&fclsbK. 

■*-&*> %i}-7=7 6X'frmztitz7x2 

[0 0 5 6] HNL-DSFS^5Ci:t:J;-5^ (1 
ftRSSffftr S<Z> fc-MWBH*£ T*;i/— r^ES 8 

[0 0 5 7] ftu 3te«©ffl««JBtt»*fl9K:i±ro- 
^©fiS^JSttaS— gt^li-S©* 5 .^*^ 7?^1 

%G>/W— &m*:lzte2> «t-5fcW#©ffl»«JB*«jifl3 30 
^^©^.tv^ 
[0 0 5 8] H 4 <k£&flftam9dfE^JIS& 
i^t^fe^. £©««Bu KSSRStifcasl 
©SfMWWl>— 75 9- (NOLM1) Sll«2CD*||» 
7$.^ — (NOLM2) ^WLTV**?.. NOLM1 
MNOLM2tD^H ^ttg^nsf lS^f 
2 ©;ftS§ 2 S^4 fc^rtf* 1 ©tEtj IlfilF 

3fc»8K*|q|tt^-&Stt*J(J3CD5fc»l 0£^trg§2© 
^*77l 2fc^I^.T^5. 40 

[0 0 5 9] *lO3t*r7 6 0A!!»riJ >^ittt||« 
fiCl : lfcBSgSft*. ;i/-7-3fcK8©-gPXtt^a5 

iu J£ UfcttiDtt 5 «> fc, r^Sg 8 H: H 
NL-D SFCtotffi«$jXT^5. 

[0 0 6 0] NOLMIKOTOLMZ^A^-Fi 
m-tZtz&lZ, N0LMlOf2©M4H:N0LM2 
©^3©^S&1 OfcJfc^JtSBUtaFixS. 

[0 0 6 1] NOLM 1©^1©^6ES21C{± N MA, 50 
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fc£-rs*l©rn-^fo&s{fcl(&£il5. NOLM1CD 
fg3©7<eg§l 0JCtt«ftA.» (^AJ SW7-P S ,S 

wt-sA^^e-wflti&sns. ^©*S«, NOLM1 

©i2©M4*e,it SftAifi^^-Ps^tL 

*?tLfcifM^a^{iNOLM2©^3©^BSl OCi 
l&Sti*.. NOLM2©il©«2Cli, MA 

©IS** NOLM2©S&2©3fe»4:&»6>B: N ifcftA^ 

v— p o u t uK-o^miftis^-iz mm ufeffi* 

[0 0 6 2] m l&ZJ t &2<D7 , V — 7y6(D£"t?&, CW 
i:i5I^©^v^{iM^4iS^gStT*A^7fe^s■^i:B#ffl0tJ^ci5I 

[0 0 6 3] H4fc^2Fih,SSaK®»H:2o©^»j^ i n/ 
T3 8k 4®, -s «^StM©#»-75 5 

- s 73 ^ <r — k mm U T 4» <fc V * o 
[0 0 6 4] ^(D^mmm, (2ia#jgg^^tr) ©#$8H£ 
c <t £&att*j>fe < 1 1 2 -ocdw&l^ m-r 5 . 

[0 0 6 5] £-rS8 1 fc % - *»WKJ:S««fc43^Ttt 
feg^gl©! So 09*.li. 12 5© (A) 

<fc-5C> ^aAiiiSftAsOHo^F-f-^^s 
A a i:A a ©^©^lc:^b<^-r5Ci:tJ;5, lg 

^T-gS. i5© (B) KlTj^ftS «fc-5£, ?fcR 

a 2 £&« a sC^«s5 £ m u < issg-r % C h fc «t o T , 

T-£>3„ m7rs{ibJ&v-.*s, i&RAattSfc^AiiiAstffl 

ieifcfeoT*>,fc^. d©±§-S\ MAii: a s ^a& <m 

[0 0 6 6] *2©1«fcatt*#BrafcJ:S«tt6:^T 
fcfc l S»jE3t©»-&k Jt« b-r«Jg«EJB«li65&sflfe#Sii4 

TJlt'ttti {l-cos (A(4) } / 2 = s in 2 (A0/ 
2)ffe5^,n (nl±a«aR) IS«^©^^bAtti ■■ 
tjSI^ (#ttH») f n (x) fcmT©J;3£ife-rch 

[0 0 6 7] 

f n (x) = s i n 2 {fff (n - a > (x) /2} 
f o (x) =x 

i 6 SdOSS^D -y h btfe©t-fe§ 0 
^£-5V^TV^i>Ci:A s t>iP5 < , n=2©JS^-K:{i, n =l 
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[0 0 6 8] H4tew3tLS£afl0BJBT!tiU NOLM1 
MN0LM2O;i/- 7"^S&8 i:lTHNL-DSFtf 
EV^;ftTV>S. HNL-DSF«WMRttl£vM/— b 

#JRD tf^bfcV^SfcR^-actfa^bV"*. —01 10 
kLTHu HNL-DSF<D*4Mft»K*«*tt«E* 

D-^jfc** "(J|l©rn-r^©ftllAiXtt«l2<D 

£©*§£\ NOLMlMNOLM2©^ 

2 -pc/vi/* ttsisra tmmstizte z ©t% >> 

?fcR 7*n - rjl6««© & SiEWdtMHJdCEB b 

fe±T-^S«Mft-r 5 H k#T- & So 
[0 0 6 9] ££D«fc-5£ N #^BJ|© & 3 IRfl® 
NOLM1 ©;b-7*^5& 8 ^SfttSHNL — D S F 
fcfc s jfcBUifc«SA»©^jrfl<jfc*IH©*NMfc«*fc£" 
NOLM2©;i/— 7M8SJIit5HNL 
— D S FfcJU »ftAxi:«*A. a ©aWB5jfc:tti|HI©*^1R 
SSSf Utv^S. dft£«fc D 7^7©^<&B§ 

- lEICtfcSu - : : " " 



20 



[0 0 7 0] rtV»ttS&, *#»«ft*2o©^;io*J; 

c Ki^-r s h:sb»© ^ ? a ©*fl=t; j» t t « 



[0 0 7 l ] :©J;at, *^M©fe^MMr srs-sr 

RfiAiSVAsliN OLMl ©;i/— 8 fcStttf 5 

H N L - D S F ©]E*#1^^tf J**#1ft«i*©^-r 
SfiA l WA 2 liN0LM2O;i/-7 
t£E§ 8 5HNL-D SF ©IEfir#ffc®is£&XFji 

Sffl^ £ Z. k #T* S 5 «fc -5 5 o 
[0 0 7 2] WAtZTfiZjxZmfcfcmX'te, &)\>-7% 
SS8 SHNL-D SF*»&*ja£LTV>3. HNL-DS 
FfcfcoTtt* f^ODSFfcffc^TSiWIsfW&fiHftS- 
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5~1 0«fc*S<*3£fc#^t&"C&*fcak &*§M 
A^*7Tk-r*fc©lC!fiMf*3fc>'t7-fc*$©«* 1/ 
5~1/1 OlC-rSCktfoJigT-feSo t£oT. |W|b« 
^17-K:*ri-*WK**>1/5~1/1 OtfSD, * 

1 kmfesv^tt-t nmT©«^-e+^-^i4*# 
m&'p* < b*^fe)X^®^©ffl^3§nMf s«c#tt 

■blcfcrt- SfcHfttf'RS&N O L M©»iJt#Ufgfc:&£ . 
[0 0 7 3] £©«k-5t^ #fS91©*3fl!SfcJ;Sfc\ 

^©«* s.©c+^**ft^«?&fi«R**br 

[0 0 7 4] 0 7 li*%B^Ct 5gi©f 2 
T^-TEIT-fcSo NOLM1XO ; NOLM2© 
#*®;U-7*g&8lt #^ffiffi*>7 b A0/2£#x 
5*»5-8- l-aV8-2*6«t*. *SM&-8-ljRtr 

8-2©#^?{±v is^7 7^a (pmf) mizmm, 

^tl5HNL-DSF*^>«;5. 
[0 0 7 5] #ffl5»8- lSrf 8-2©W*fcJ:!)-*i 

pi b <t -s fc vxm^mm^mx %> z <> 

[0 0 7 6] «rCC©HSB^JBt?l±N A— 70te§8©f£ 

^a^fiP^^gp^-8 - 1 sv8 - zvmfc&^mmzm 

30 fcift&S*Sfc«>©A/2««|flB2 4*f>fJrab-cv>5. 
3©A/2««l62 4tt % M*.t& ^Sfc9-8- 1M8 

- 2 ©itttfSv^C ifiist- 5 «fc a tc - ti e> ^ x 7^ x 

[0077] cntit)> 0aft»*#A3bjl6®^©ffl«[ 
^fcfe#bfe<«tt)s b^*>, A/2««t6 2 4*s«- 
UnSnTV^ 5©T?» #ti^«^7 7"f ^t©-2««*~ K 
|ffl©»j&K©»^£j@B-r 5ffl««-1R*«iffi-r ?> - 

[0 0 7 8] RftflfjCIt 3t*77 6^Ut;i/-7^ 

7^A0£ttt*fLT4 5° M^$-B-T43<-ht3io 
N0LM1OJ16A77 124»t l ;i'-7*188tiA 

[0 0 7 9] N0LM1®^77 1 

2 £7>bT;i/— 7*7\58S8 fcmXZtiZXJjytm^CDrtV 
-kN0LM2©7t7J7'7 6§^bT;b— y7tg&8^e. 

50 [0 0 8 0] BI8ti:*3&E££3&tt©£3gdfH£JB& 
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wt-HtfifeS. NOLMlCtfftt, 3fc*-»*» »C 
XPMC&J* Stiffly 7 h©:fcg'3 * 

- 7%<r>nv - £iH@5 U# § J: -5 C UT* < c * 
bv^ ^^Tv dCSUBfcflrcHU mora 

n> 2 OSiSttT^So ysy— :2> hD-7 1 

8M2 0©3^?i;bTfciu TO«7f f*-^Sb< 
fcfcnT^PJ T > rxtt z. ft *> £ ft V > 3 c 

[0 0 8 1] ;^7-3>h0-7l 8M2 OttfiUflgl 
S&2 2CJ:D SftftHBSftS. ffi«[!E&2 2 8u ma 
«> Tfc^r^ 2 4ti 5^2©^S&4*e,»Hi^^fc* 
H^OTO-SBS****^?-^* 2 6©ffi7j{l-S5-£ 

/^-^g < 45 i-5 > ha-7 1 8M 

2 0©ii>;fe< k4>vvj*ft*»— **ffl»"T*- ^©ftfc!) 

f^lUSS 2 2 te, 0S*tt % ##7"^ 2 8&C«fcDSR 1 

©— »*Sfr*r<7— =6=* 3 0«DttWj«^JcaSg % * 
5i:^9-3>hD-7 1 0<D'J>l3L<£&\,^-f 

[0 0 8 2] £©«fc-5>BtffflfflJfc«fc!K NOLMl©;i/- 
^SVlg 1 ©7n-/)t(Dii"S: < h M^fti*— 7?©^ 

[0 0 8 3]-*, NOLM2©tflt, «^ 
X P M Sffiffl ~> y h ©* t $ £ fc 

«>, ^®;i/-^S&8 C»X$Ji5 tflH&ft^ftV* 2 
©7"n— 7%(b>\v — fcSSffibfSS J: -5 bT43 < z. t 

yytOJ^V— Pz&mB-fZtzlsblz/^v— 3> ha— -5 

3 2£i£W\ fpfflTted-f-©/^— P sa *SS5-rsfc«){c 
/f7 — =3 > hn— 7 3 4£1§:W"TV'»5„ ;^-3>hD 
-7 3 2j£tF3 4®#4&LT'tt, qf^T'yT 1 *— * 
*f b < l±TU£*l» > C ft *> ©»*■£ t>H± * A3 

[0 0 8 4] W-3>hD-7 3 2RV3 4ltMW® 
ES2 2tc«fc >? gt&$OT£ft5. 2 2 fclu #Jx. 

ts, %±y^ 3 6c«kt3^2©*s&4*fe I aaj^txfetB 
gp^stt-s^^y— ^e-* 3 8©m*(g#s: 

{t^-©/W— <^i.<tat>'^ 1 7— a> hn-7 3 
2SIF3 4©6bfe< t^-rft*— -ZZftrnTZo ■€■© 
ttfctJfc:, #J»[HS&2 2tt. 09*. 3t*r^4 0C«t 
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5 II 1 ©*E§ 2 £ £ 2 © 7*D - 7% t j@J(nj § lz mtJ £ 
ft**©— aSStf*^?— 4 2 ©iB£{s*£S 
;t<7— -t~*4 2CJ;t>&ai£*tfc^i7— *S/Jn^< 
&5i?CA'7-3>hO-7 3 2StF3 4©4>£ < t 
fcv^ft* i -#£f&mJ-r3<fc?£bTfe.ft^„ £2©7 

HbSfcRAaSWbTVi-S. 

[0 0 8 5] cr©,i;-5£§iJffl£<fc!K NOLM2©;i/— 
rjteK 8 ti^v^-r Jiisaj&ffiwis^ b s «t -5 m*,m 
10 ^sy t ^2©7'D— •7yt<z>'pi3i< h^-rm?— #©^ 

[0 0 8 6] NOLMIC*^ »l07n-r*, 

8 t * A $ ti % m 1 © y P — C $ * S fc tb lz ) t 
. 7— 3>Vn-7l 8i:»l©3fcE&2fc©fflK:|g;l7?>ix 

7t7^;U^ 4 4 bTJi> £1©7*D— 7?fe© 

20 StSAa^^triiJffl^^Wf 5*^il3§7^;i/^ 
(BP F) Sfflv^i,^:i:#T-gi.. 
[0 0 8 7] %y-i 4 6{i, %%yz> 1 2£tf-bT 
;i/-7*3feK 8 JC#A £ ft S ATjMs ftm S & 46 
2 0 tI3©*K 1 0 fcCFIt: 

is^te»^^Tv^5o *7^^4 6tuTtt, xtt%m^ 

*f 43tW«iait7 -f (BSD 

30 [0 0 8 8] ZCDXolZ^ tft^WK±7-< Jl'f&m^tz 

A*3fcflt^tt-«K:eSHc J: t) A S Kltflfftfls-aT* 
t)s tflB^W^OJRftAiOiEfiSTf^i&ASEJtS©^ 
**Bi*UT*<Ci:CJ;oT, * iBbfe*!-^© S N R *s 

[0 0 8 9] ^7^;U^4 8(i, N O L M 1 (D)V—7°yt 
IK8*f,*A7-7 6 4^ bTtBTJ^ftS ifia^e^fcf^ 

-fM4 8h btttif BBJte^oaEftAiS^traiftltf 
[0090] ^§-7^ ;i/^©3i?l^^v>(iEa±^ 

©tpittiftftBu £ 1 ©7*0— 7*3t©fp't»S[ftsfcV%a:A* 

i±ifl±»«©*iau x^^m^w^tiH^b^^^ 

ft«t t) •fe)iliPC^2;v^o &7 4 ft* tVT\tffim» 1 $rmm 
50 [0 0 9 1] NOLIv^&C&Vv-r, £2©7"D — 



TZtztblC, *7-fM5 0, 5 2M5 4#ffl^S>ft 
T^4. 3fe7-*;W5 OHU jR 1 ©#8§ 2 7*3fe 
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H-feiHT^S. ^-fM5 0tLTIt Sg2©7"D- 

[0 0 9 2] 5 2tt v 7^75 1 2ft:frbT 

fc N ^7 — 3>bn— 5 3 4fcJB3©JfcBl OfcCDlHlc 
i&tt fcftT^S,, ^7^;i/^5 2i: UTfcJu 3g2©7o 
-r*©«fi^»**truail:flf«*«-r*.3fc»«IEit7 

llf«**"i"*3WWIIHJl:7-f ;u*ftfflv>s;r 
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[0 0 9 5] 0 9 ti*IBW t i 5 >>7>f AC^MS* 

«©«*©faisrafficj;o*t«3ft»s. wmM&m. 

5 6 (i, £ 1 ©7P — zryt<Dtztb<DXtli£— Y 5 6 A 
(N0LM1©*1©#»2 6:2«&) ils f2CD7D- 

73"6©feto©A7J#— h 5 6 B (N O LM 2 ©!g 1 ©7fc 

BS2 fc*T*S) A7J^(s*©fei?)©A7J7K- h 5 6 C 
(NOLMlO*3©Jl6B10tWf6) t, 

©fe»©tB;rj#-h 5 6 D (NOLM2OS20*!§4 

[0 0 9 6] A7j#— h 5 BACttiloyD-rM 
5 8#J8R;*;h/t43!K 3^R5 8#&tti?jS*i;fc*l© 

So ATjtf-h 5 6Bfcl±fl5 2©7 , n — raffle 0 
[0 0 9 7] A7J#— h 5 6 CfcttSS 1 ©3fe7r 'f 
efcfltt&Sit*. tB7J^-h 5 6DlC}i^2©^7 7"f 
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2 ) ftfS3lt~So 
[0 0 9 8] 3fe 7 T-Y -KeSSKB 2©X#tflfc:ttU A7J 

ft * 7 7 -r A*eiiE§ 6 2 tet^-r 5 ^sgd ( t 

X) 6 GifimffiZtiXls!), %7-r4 >^&3g& 64 ©Hi 
TJiSfciiv 7fc7r^i£^6 4£.fcb£££ftfcffi;fj 

(rx> 6 8*s««*n-c^ 
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20 .— ;I/Kgft3fc7 7"f /^e2SB6 2M6 4 ©#•*©*— 
K7-f — ;H«S<fc?) t)'M<t5ifcCo:ot, HNL 
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21 

[0 10 6] *#Bm§tJ;««EBoSSM0KJBfc*J^TH:, 
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5. fts f l©7 , D-7M^Vi'XtntJ:fet:S 

2©:7n-;Ofe£CW;>fei:bTfc.g^U *VM& |g 1 
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^ft&Jtti^tL? d ?m^.m 7 2 RzFWiMmm^w 7 
4£#y&£*i;5„ ^D^^s^il7 2ii#t$&$n&^i 

©A^ft^ClSg- ^ D y >7WX -£m±-f2> 0 Z.ZX 

(is m j %%a>T&gjBi.v t mm <x* v) (4'*n*n 

•^ft^ftAc&tff st-$S. Sg^bfe^ny^Vl^fct 
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5)®7d- ^^S(t^A*#— h 7 4 Ai:, 

4B^ 3fc#«a87 0*»e>©J|2©{i-93fe*SB-3A* 
#-h74C^ a**— h74D^f bTV> £„ «B 
SJ&SK 7 4 tut* 2 ©A*ifMV^ u 

[0109] ^©SQB&Jircttx #-h7 4 At±N 0 L 

Ml©§ lffi*S&2CMft>U h 7 4BfcfcN0LM 

2©gl©^iS2CM>U h 7 4 CliNOLM 1 

<D% 3 ©3fcg& 1 0 td*rj5S b, h 7 4DSNOLM2 

©Sg2©;m4£*t*&b-rv^ 0 *£ot> 7D-r^s 

7 6A»e>^«&^^5ru— ^tt^lo^a— ^3fci:b 
T/8V>£*u ^D-^^;i/Xtfi2ffl7D-7)ti:l/T 
JB^fctlT^S. ^©^StlTs 3£{S^fi©»ft** 
^ny^;V^©&:S£^b<&oTV-» ?,©-£&£„ 
[0 110]ttV>ttX N ^Dv^;i/^S#-h7 4A 
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tlS) ^-7 8 3S*trflB»U tf 8 4 tfeflt 

[0 116] XA*-b7 81c«SAs, JtflEf»©fi 
40 ^ytimi&izixz* fg»'J>^u-if 8 4(is 
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aw— y«s©«fiAe€^triaaiif«*^-r53fciw« 

313^7 ^M9 2 SJEfc^A/CVNT 4>&V». 
[0 117] c©^££{c«tSi:s tB»U>^U— »f 8 4 
50 ©b-+f^6S*s^- Kuy^jStftSI&JIL SIAc, ffl 



(13) 

23 

^glSfTte ^ilftbC^Dy ^ /VIZ £f# S C i: #T- 
«^©^ft^;i/;*ff^?c«c# L&V^?fc* D 
* *B£S©£1#;# qJf££& £ . 
[0 118] 3te£H8 9 OtUTH:, LiNb0 3 ®S 

#f£3o 01*. i& *7 7"f^rt©E33tttS-&*fflVN5 10 

-# s (SO A) fc/gV>**&lCBU ft 
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